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Claims 

Ml** l] 

HB«[l] 

[<bl] 



[Patent Attorney] 

[Name] 

Kato Takashi 

(57) [Abstract] 
[Constitution] 

Using only configurational isomer of one kind of bicyclo 
[2.2 . 2] octane tetracarboxylic acid dianhydride 
substantial Iy,polyimide 0 which is acquired 

[Effect(s)] 

three-dimensional structure of repeat unit is standardized, 
polyimide where heat resistance improves considerably can 
be acquired. 



[Claim(s)] 
[Claim 1] 

General Formula [1] 
[Chemical Formula 1] 




£1] 

^;uS£fd*/\n^>ft>^U*T-ifcy. 

Z I* 1 Vim®. 1-4 ©e«*fcl4#tt©7A^rb 

^>s. mm® i~4<DaiB*fci*»ttG>/Npy 

>ft7^*U>*. vim® 2-4 <DW.m*tz\tft 
fc0>/\C»>f >ft7;U*'jT>*. -CO-. -0-. 
-S-. -S0 2 
*P]} 

[ft 2] 



CONH-*fcttJM6fc»2 TE-ft 




{In Formula, as for R 1 and R 2 with hydrogen atom, halogen 
atom, methyl group or halogenated methyl group , as for Z 
straight chain of 1 carbon number 1-4 or straight chain of 
alkylene group, carbon number 2-4 of branch or straight 
chain of alkylidene group, carbon number 1-4 of branch or 
straight chain of halogenated alkylene group, carbon number 
2-4 of branch or halogenation alkylidene group. -CO-. -0-. 
-S-. -S0 2 -. -CONH- or single bond. 2 below-mentioned 
General Formula of branch [2]} 

[Chemical Formula 2] 



[2] 
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i±ft*& i~4 ©ii«*fc(4»aG>7'^*b> 

ftftft 1-4 0)m.&*tz\t#&<D'\n?i, 
ft7;Mrb>«. ftftft 2-4 0fi!Sl*fcl*#ft 

(D/NnyMbTJU+UT^S, -co-, -o-, -s-s 
-S0 2 -£*:l*lii$S££*-f o )T*$$tvi)-fii(7) 
3 TfB-«§xC[3] 




bivalent group which is displayed with (In Formula, as for R 3 
with hydrogen atonu halogen atom* methyl group or 
halogenated methyl group , as for the X 1 and X 2 straight chain 
of carbon number 1-4 or straight chain of alkylene group, 
carbon number 2-4 of branch or straight chain of alkylidene 
group v carbon number 1-4 of branch or straight chain of 
halogenated alkylene group * carbon number 2-4 of branch 
or halogenation alkylidene group. -CO-. -CK -S-, -S0 2 - or 
single bond of branch areshown. ) or 3 below-mentioned 
General Formula [3] 

[Chemical Formula 3] 



(i£iKR 4 J3«fctf R 5 l*7kJtlS^/\oy>!® 

x 3 .x 4 x 5 itstmik i~4 <Dm.mt.tzit 
»a©7;u*ux>«. vtm$k i-4 nmrnztz 

tt»ttO)/\Py>fl:7iU4rU>», KXft 2-4 
<Dm.$k$.tz\Zft®.<J)/\n?^\tT )\,*r>)?^ 
-CO-. -0-, -S-, -S0 2 -ttzltm^^TF 
1". )T*Sd*i&=flia>&£ 7jk? 0 



[ft 4] 



bivalent group which is displayed with (In Formula, as for R 4 
and R 5 with hydrogen atom * halogen atom* methyl group 
or the halogenated methyl group , as for X 3 * X 4 and X 5 
straight chain of carbon number 1 ~4 or the straight chain of 
alkylene group* carbon number 2-4 of branch or straight 
chain of alkylidene group* carbon number 1-4 of branch or 
straight chain of halogenated alkylene group* carbon number 
2-4 of branch or halogenation alkylidene group* -GO-* -0-* 
-S-* -S0 2 - or single bond of branch are shown. ) is shown. 

} With repeat unit A* or General Formula which is displayed 
[4] 

[Chemical Formula 4] 




[4] 



(SfcfKR 1 . R 2 fc\fctf Z tttflE&HCmSti 

o 0 yzmzfo&mm.Q's. b * *ru fro. ?u 

#"J-7-T?fc.&#'J75ry*i!fl>ffl»B*r«iK 

fr o.oi~2.o -efe&K'M5K. 



Specification 

iitmaimwttm 

[0001] 



It possesses repeat unit B which is displayed with (In 
Formula, R 1 „ R 2 and Z have same meaning asdescription 
above. ), at sametime, relative inherent viscosity of polyamic 
acid which is a prepolymer 0.01 - 2.0 the polyimide D which 



is 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 
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[0002] 

ufc^r. mni«tiii^Aa>Ei4n«i=tt 

[0003] 

jLtfftlfiBS 53-77299 ^»|ce*>^P[2.2.2] 

•fSKA^^ft*:^ S;S"ei*j£ Diels-Alder 
KKlcJ:*7KUv-±0[fl5«|«*tiBz*fcA» 

IC, ftHfiBS 63-57557 ^$g. ftP^Bg 63-57589 



[0004] 

— * % Zhubanov B.A.blitf V<7P [2.22]* 9$ 

(Izv.Akad.Nauk Kaz.Khim. 1979,(5), 68-71), tK 
'J -f 5 K <t L T (Vysokomol Soedin.,Ser.B 
1981,23,835-839) 0 

□[2.22]2F^>M0J:3ftX Diels-Alder JKl£ 

U'f 5Kl*B»tt(DlRl±A<«Ht**ifcA<. a& 
2*1*: 10%Saa*SJSl* 663~683K(390~410 

deg QTffcy . *f£T+»-e*-3fc. 



this invention regards polyimide where heat resistance is 
superior. 

[0002] 

[Prior Art] 

polyimide had made resin which is superior from until 
recently in heat resistance, well being known reached point 
where it is used for the interlayer insulating film and 
alignment film etc of liquid crystal recently, in electronics 
field. 

amic acid or polyimide is used with state of varnish 
regardingthis kind of application, but it was difficult to melt 
polyimide which uses aromatic type tetracarboxylic acid 
dianhydride in solvent generally, polyimide of soluble 
wasresearched in general-purpose solvent. 

[0003] 

In polyimide of conventional soluble, polyimide which uses 
bicyclo [2.2 . 2] octene tetracarboxylic acid dianhydride for 
for example Japan Unexamined Patent Publication Showa 5 
3- 77299 disclosure as uses alicyclic tetracarboxylic acid 
dianhydride, was disclosed, but because with high 
temperature cision of polymer main chain happens with 
opposite Diels-Alder reaction , there was a deficiency that 
heat resistance it is low. 

Then, in order to improve heat resistance of this polyimide, 
with Japan Unexamined Patent Publication Showa 6 3- 57557 
disclosure * Japan Unexamined Patent Publication Showa 6 
3- 57589 disclosure the bicyclo [2.2 . 1] heptane 
tetracarboxylic acid dianhydride is offered, this is designated 
as starting material of the polyimide, is proposed . 

But, expensive palladium catalyst must be used for large scale 
in production of alicyclic tetracarboxylic acid dianhydride of 
disclosure of these 2 cases, as for industrialization being 
difficult, inaddition, still fully you could not call either heat 
resistance of the polyimide which uses that. 

[0004] 

On one hand, Zhubanov B.A. and others synthesizes bicyclo 
[2.2 . 2] octane tetracarboxylic acid anhydrousones and 
(Izv.Akad.Nauk Kaz.Khim. 1979, (5), 68 - 71), has made 
polyimide, (Vysokomol Soedin., Ser.B 1981,23,835-839 ). 

As for compound which possesses this bicyclo [2.2 . 2] octane 
skeleton crosslinked portion to bedone saturated, because 
opposite Diels-Alder reaction like bicyclo [2.2 . 2] octene 
even with high temperature is not caused, polyimide which 
was induced from said compound was expected improvement 
of heat resistance, but 10% weight reduction temperature 
which is reported with 663 - 683 K (390 - 410 deg C ), was 
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[0005] 
[0006] 



[0007] 
lit 5] 

R\ 



<XX> 




insufficient still. 
[0005] 

[Problems to be Solved by the Invention] 

As description above you consider objective of this invention, 
to condition of Prior Art, from it is to offer polyimide which 
possesses bicyclo [2.2 . 2] octane skeleton where heat 
resistance is superior. 

[0006] 

[Means to Solve the Problems] 

If as for these inventors, in order that above-mentioned 
objective isachieved, result of diligent investigation, as for 
heat resistance of polyimide whichpossesses bicyclo [2.2 . 2] 
octane skeleton, it has an influence on difference of the 
three-dimensional structure of bicyclo [2.2 . 2] octane 
tetracarboxylic acid dianhydride which is made starting 
material largely andstandardizes three-dimensional structure 
of repeat unit, it can improve considerably discovering heat 
resistance, this invention was completed. 

[0007] 

As for gist of namely, this invention, General Formula [I] 
[Chemical Formula 5] 




[1] 



{^EKl^fccfctf R 2 ttTK^H^. /\Py>S {In Formula, as for R 1 and R 2 with hydrogen atom, halogen 

/^UHSfcli /\P j >r>^b>^ JUftlFfey . atom, methyl group or halogenated methyl group , as for Z 

Z It 1 HHM^L 1-4 (DEH^fcli^tJ <D7)l*ris straight chain of 1 carbon number 1-4 or straight chain of 

, 2-4 (D\Hf& : £tz{tffi&<DT VU^r'J alkylene group, carbon number 2-4 of branch or straight 

f>Ss fftM^l 1-4 (DEM^fcli^^CD/NPy chain of alkylidene group, carbon number 1-4 of branch or 

>'(bTJU^rb>S. 0t^§§& 2-4 (DjS^^fcli^ straight chain of halogenated alkylene group, carbon number 

& CD / \ P ^ > IbT U > IS . -CO- . -O- . 2-4 of branch or halogenation alkylidene group. -CO-. -0-. 

-S-. -S0 2 -s -CONH-£fc 2 Tt5— IS -S-. -S0 2 -CONH- or single bond. 2 below-mentioned 

it [2 ] } General Formula of branch [2] } 

[it 6] [Chemical Formula 6] 
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[2] 



tUtlt*\a?yib**nJkvlby)>x l fc*fctf x 2 

liftXft 1-4 ©ttf»*fcli»ttfl)TJU4rl/> 

ftftft 2-4 ©lf|£fd4#fcc7>7;u*'Jx 
>** tt^tt i~4 a>*ii*fci*#tta>/\ny> 
ft7;u*u>*» ft*ft 2-4 aM&fciifttt 
©/NP^IbT^+'Jx^Ss -co-* -o-* -s-* 
-so 2 -*fc(4JMg^S )T?Si*;h.S -fiffiO) 
SSfcl* 3 TIB-JlS5£[3] 




bivalent group which is displayed with (In Formula, as for R 3 
with hydrogen atom, halogen atom* methyl group or 
halogenated methyl group , as for the X 1 and X 2 straight chain 
of carbon number 1-4 or straight chain of alkylene group* 
carbon number 2-4 of branch or straight chain of alkylidene 
group* carbon number 1-4 of branch or straight chain of 
halogenated alkylene group* carbon number 2-4 of branch 
or halogenation alkylidene group* -CO-* -0-* -S-* -SO2- or 
single bond of branch areshown. ) or 3 below-mentioned 
General Formula [3] 

[Chemical Formula 7] 



(setKR 4 fccfct; r 5 \z*mm=i-.t\u?^m 
x 3 *x 4 fccfctf x 5 \ti%mm i~4 ommttzit 
ttftcTJTJu+UT^s* mm®. i~4 (ommatz 

li»ttO)/\ny>ftT^*b>*.«*» 2-4 

** -CO-* -O-* -S-* -S0 2 -f.fcl*Hi|S££* 
to )T*a*5F+i-S-ffl<D»?r*-r„ 

}-e*i**lSlliIU|ifi A* Sfcl*-ttsC[4] 



lit 8] 



£t6 




bivalent group which is displayed with (In Formula, as for R 4 
and R 5 with hydrogen atonu halogen atom* methyl group 
or the halogenated methyl group , as for X 3 * X 4 and X 5 
straight chain of carbon number 1-4 or the straight chain of 
alkylene group* carbon number 2~4 of branch or straight 
chain of alkylidene group* carbon number 1-4 of branch or 
straight chain of halogenated alkylene group* carbon number 
2-4 of branch or halogenation alkylidene group* -CO-* -0-* 
-S-* -S0 2 - or single bond of branch are shown. ) is shown. 

} With repeat unit A* or General Formula which is displayed 
[4] 

[Chemical Formula 8] 




t4] 



R 1 * R 2 fccktf Z teffiffifcl^CiftSfeSi It possesses repeat unit B which is displayed with (In 
Oo ) a eft$*l&iliEL£& B £^"L* fro. Zfls Formula, R 1 * R 2 and Z have same meaning asdescription 

/K'J — -Vfo&'fi l )T^y9M(Dfi}$i\S^%iifx. above. ), at sameti me, relative inherent viscosity of polyamic 
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0.01-2.0 -efc£*°'MSKlc$>6 (> 
[0008] 




acid which is a prepolymer 0.01 - 2.0 is a polyimide which is. 
[0008] 

Below this invention is explained in detail. 

As for polyimide of this invention, below-mentioned General 
Formula [5] 

[Chemical Formula 9] 



£fcl*-fl£iS[6] 
Ut 10] 
0 0 




[6] 



Or General Formula [6] 
[Chemical Formula 10] 



Ta**l5lf*>^P[2.2.2]*^>xhv*^7f5> 
[0009] 

Bl-fc*tt[5]£[6]tt 1 -3(Z>ig«t*83S|5#(7):£ 
[0010] 

[4b li] 



It is produced so by reaction with acid dianhydride and 
diamines whichbecome from bicyclo [2.2 . 2] octane 
tetracarboxylic acid dianhydride which is displayed 
substantially. 

[0009] 

acid dianhydride [5] with as for [6] with configurational 
isomer where steric configuration of the acid anhydride 
portion of one differs mutually, those are produced as in for 
example description below by reaction scheme . 

[0010] 

[Chemical Formula 1 1] 
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9 

.COH 



a:;;^a::^a 



9 

,,COCH , 



[7] 



con 
o 



[8] 



s ?OCH 

o 



[9] 



9 9 q 

x COCH, COCit, JI,COC, 
Olels-AlderW 



0 

COCK, 



^och, \ocn, ~^n,coc-^t^^ ocllj 



t9] 



(> O 
[ I 0] 



9 

H.COC 



9 

»*^ "' bUU '>jP^- C0CH -_ 



O o 
tl 1] 



0 O 

0 O 
[53 



CCC- 



[6] 



[0011] 

*? P /s^r ■9-vX>-trans-l,2-'i?* ^tH>K[8]^ 

^ft^^xxf ;U[9]<tL*:&. 
Mis*T)l>t Diels-Alder KJ££m\ lrC7-t* 
>>^P[2.2.2]^-^h-7-X>-2t,3c,5c,6c-xh : 7*^ 
^K^f W^U[10]£U #&lr t fci.j7KJHt:L 
T lrC7-t*v^n[2.2.2]/J-^'Si>-2t ) 3c,5c,6c-T L h 
7*;U^>^h7>^Jl/[l l]^#-5 0 

|g=«t*^[5]fc\):i;[6](&£j^*to*#8?lc 

mm£LTizm*.i£Tji>)>. *>-tf>* mux 



[0011] 

3 and 5 -cyclohexadiene-trans-1, 2- dicarboxylic acid you 
obtain [8] with electrolytic reduction of namely, phthalic acid 
[7], this methyl ester [9] with after doing, you do dimethyl 
maleate and Diels-Alder reaction, 1 rC7-bicyclo [2.2 . 2] 
octo-7-en-2t,3c,5c,6c-tetracarboxylic acid tetramethyl [10] 
with do, hydrogenation doing with conventional method , you 
obtain 1 rC7-bicyclo [2.2 . 2] 

octane-2t,3c,5c,6c-tetracarboxylic acid tetramethyl [11]. 

When this saturated tetracarboxylic acid tetramethyl is done 
water-eliminating ring closing after hydrolysis, acid 
dianhydride [5] or the[6] is acquired. 

acid dianhydride [5] and for formation of [6] to be controlled 
by catalyst which is used for hydrolysis, to obtain acid 
dianhydride [5] to obtain the acid dianhydride [6] making use 
of acid, alkali is used. 

As method of water-eliminating ring closing, especially it is 
not limited. You can list method of heating under existing of 
for example acetic anhydride or other drying agent. 

You can list for example decalin, benzene, toluene. 
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SJ£SJtl*-SSIC 80-300 deg C, W£L 
<li 100-250 deg Ct'fe§„ 

[0012] 

±B<D«fc?fcll:i*t*tt[5]*fcl*[6]£S££ 
tt3v75>fc£*&ll*, HR3t[12] 



[0013] 
[0012] 

[0014] 

mft^lCli Z # 1 <7)li£, flfcli 4,4'-v75/ 
y7i-;^$>, 4,4'-vT=yv^x-;UX— t- 
JU, 4,4'-vT5/v^x^;UX^7tN> s 4,4'-v7 
5/v^x^;i/X;U7-rh\4,4'-vT5>"<>V r 7x 
/>, 4,4'-vTSy^>XT-'Jh\ 2,2-t*X(p-7 
S^Ox-Jl/pP/O, 2,2-t*X(p-T5y^x- 
)l)^*V-7)\,*Q-?n/<ly s 3,3'-i?T5/v^x 

3,3'-v75/v7x-;U7.;U^>,3,3'-v7 , 5y 
i?7x=.;U7.;U^h\3,3'-i?7'5/^>77xy 
>, 3,3'-v75y^>XT-'JK\ 2,2-t**(m-75 
/7x^U)?Q / , 2,2-t* 7.(m-75y 7x=JU) 
^*-9-7iU*P^P/OJ3«fci; 3,3'-v^^ 

[0015] 

*fc» Z # 2 -Jlfi!iC[2]-Ca**l*-ffli©3t<Da 
1,4" -i?75/T ;U7x=JU % 1,4-tfX 
(4-75y7xyJF->)K>-tf>. l,3-eX(3-75/7 

xy**>)^>-tf>j3«fei; i,3-ex(4-75/7xy 
+v)^<>-b*>^A<^lfP>tti) 0 

[0016] 

£blc Z A< 3 -tta[3]T*«* *l4^«©*fl!>W 
^s'0IJxl*t*X[4-(4-75>'7x/dri>pxi:;U]y 
^>s2,2-t*7.[4-(4-75y7x/^»>px^;U]^ 

^+-9"7;U^-P^P/^>, t*X[4-(4-75-/"7x/ 
+->pi-^]XJ^>. t*7.[4-(3-75/'7x/^r 
vpx-JU];UI/*>i3«fctf 4,4'-v(p-75/?x 

[0017] 



xylene, diethyl benzene, t- amyl benzene etc as solvent. 

In addition, reaction temperature is 80 - 300 deg C, 
preferably 100-250 deg C generally. 

[0012] 

As description above acid dianhydride [5] or [6] with as for 
diamine compound which ispolymerized, General Formula 
[12] 

[0013] 

[0012] 

You can list aromatic diamine compound which is displayed 
with (In Formula, R 1 * R 2 and Z have same meaning 
asdescription above. ). 

[0014] 

When Z 1 is concrete, XQPP Q' -XQPP R' -XQPP S'-XQPP 
V -XQPP U' -XQPP V -diamino benzanilide, 2, 2- bis (p- 
amino phenyl ) propane, 2, 2- bis (p- amino phenyl ) XQPP 
Y'-XQPQ F -XQPQ Q' -XQPQ R' -XQPQ S' -XQPQ 
T'-diamino benzanilide, 2, 2- bis (m-amino phenyl ) 
propane, 2, 2- bis (m-amino phenyl ) hexafluoropropane and 
you can list 3 and 3' -dimethyl benzidine etc. for example 
4,4diamino diphenylmethane, 4,4diamino diphenylether, 
4,4diamino diphenylsulfone, 4,4diamino diphenylsulfide, 
4,4diamino benzophenone, 4,4hexafluoropropane, 
3,3diamino diphenylmethane, 3,3diamino diphenylether, 
3,3diamino diphenylsulfone, 3,3diamino diphenylsulfide, 
3,3diamino benzophenone, 3,3 

[0015] 

In addition, Z being 2 General Formula [2], when it is a 
bivalent group which isdisplayed, for example l,4"-diamino 
terphenyl, 1,4- bis (4 -aminophenoxy ) benzene, 1, 3- bis (3 
-aminophenoxy ) benzene and 1 and 3 -bis you can list(4 
-aminophenoxy ) benzene etc. 

[0016] 

Furthermore Z being 3 General Formula [3], when it is a 
bivalent group which isdisplayed, for example bis [4 - (4 
-aminophenoxy ) phenyl ] methane, 2, 2- bis [4 - (4 
-aminophenoxy ) phenyl ] propane, 2, 2- bis [4 - (4 
-aminophenoxy ) phenyl ] hexafluoropropane, bis [4 - (4 
-aminophenoxy ) phenyl ] sulfone, bis [4 - (3 
-aminophenoxy ) phenyl ] sulfone and4, 4' -di you can list (p- 
aminophenoxy ) biphenyl etc. 

[0017] 

It is possible to use these diamine, respectively with alone it 
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[0018] 

±I2(Dcfcd^ev^P[2.2.2]^^>#f&^^-r 



100-350 deg C. »SL<I± 150-300 deg C ©;S 

&v 0.5-20 mil » *l<» 1-15 tmv&h 

=KB£©»£I4* 75*l/*l*£rt£(M00 deg 
C. #£L<!* 0-70 deg C ©SS"C 0.5-100 B# 
IBk»*L<l4 1-100 l$M-CfTfcl\ *©8K5 
KflS* 100-350 deg C, *?£L<I4 100-300 deg 

c©aS"eo.5-2oi*iBi.#*L<i*i~io^BB-e 

[0019] 

*^ah>tt«tt»aifcLTl*. N-^;u-2-ep 

■JK>. N,N-v/^U7*h75h\ N,N-v>f;i/ 
[0020] 

I*. «EL*ft©litt«jftA<tt-**U ft*© 

3t«ltt#€*l|-r*=ift<lfS/^n[252]* 

5K(Vysokomol Soedin.,Ser.B 1981,23,835-839) 

^P[2.2.2]^^>"Th7*^7t?>K-fe7K^[5] 
fccfetf[6]l4a(*ll14t*:©li«lcfcy. 1 o©S£ 

»jSIcJ31>-C[5]I4 389.3 deg C(#^)T* 
fc£©[::*tU [6] I* 230.9 deg CT\ BJJStlCESiJ 



ispossible to use and, as blend of 2 kinds or more. 
[0018] 

As description above as for polymerization method of 
tetracarboxylic acid di anhydride and diamine whichpossess 
bicyclo [2.2 . 2] octane skeleton especially it is not restricted 
with only high temperature it synthesizes amic acid first with 
one step polymerizationor low temperature which is 
polymerized but as preferred method, after that with high 
temperature it does with two-stage polymerization which 
imidization isdone, it is possible , but in order to obtain 
polyimide of the high molecular weight, It is done with 
preferably two-stage polymerization. 

With one step polymerization when, as polymerization 
condition with temperature of 100- 350 deg C\ preferably 
150-300 deg C with 0.5 - 20 hour, preferably 1-1 5 hours , 
in case of two-stage polymerization,it synthesizes amic acid 
with temperature of 0 - 1 00 deg C * preferably 0-70 deg C 
with 0.5 - 100 hour, preferably 1-10 0 hour, after that with 
temperature of 100 - 350 deg C. preferably 100-300 deg C 
does imidoconversion with 0.5 - 20 hour, preferably 1-10 
hours. 

[0019] 

In addition, as solvent aprotic polar solvent, it can use to 
thepolymerization phenol type solvent. 

As aprotic polar solvent, you can list N- methyl -2- 
pyrrolidone. N, N- dimethylacetamide. N, N- 
dimethylformamide. 1, 3- dimethyl -2- imidazolidinone s 
dimethyl sulfoxide, you can list the phenoL halogenated 
phenol* cresol etc as phenol type solvent, alone or mix these 
solvent and use. 



[0020] 

As description above, using only configurational isomer of 
one kind of bicyclo [2.2 . 2] octane tetracarboxylic acid 
dianhydride substantially, as for polyimide of this invention 
which itacquires, three-dimensional structure of repeat unit is 
standardized, is superior markedly polyimide which uses 
bicyclo [2.2 . 2] octane tetracarboxylic acid dianhydride 
without being conscious of the conventional configurational 
isomer (Vysokomol Soedin., Ser.B 1981,23,835-839 ) from, 
regarding heat resistance. 

bicyclo [2.2 . 2] octane tetracarboxylic acid dianhydride 
which becomes starting material of polyimide of namely, this 
invention [5] and as for [6] there is a relationship of 
configurational isomer, steric configuration of acid anhydride 
portion of one is only differs mutually, as for [5] asfor [6] 
with 230.9 deg C, it is a compound which it can 
distinguishclearly vis-a-vis being 389.3 deg C (sublimation ), 
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581K(308 deg QUA*. 

ffi*<DK-***a>»jftU:-»ltrs 
jg-«l7K^ICitKLTK-il*^[5]l* 81.3 
deg C M<. M-M^[6]lt 79.1 deg C *£l> 0 



[0021] 

±IB0)J;dl3LT. t*v^P[2.2.2]*^^>TK7 
fr(D!F B 1$6^IHf^ B B B 0iE|p|lll|(Dffljilc» 

[0022] 

[saw 

*3BiiB*JelTfl)*J6«(=«t9B»l=IllWr* 

*rr**ai::i*, a 

[0023] 

l(lrC7-t*->^P[2.2.2]^^h-7-X> 
-2t,3c,5c,6c--rK5*;U7|?>Kxh^>^;ua>JII 

11 0>«tt5£fll=*tt$PlltP!lllt(A8 4.5cm 
x #g 5.0cmx ft$ 15cm )£gl^TC<Dflai£ 
PMttiU MtfUrLTW* 0.1cm <D& v 1fi(7cm 
x 13cm)£. HMI&l/CJIte 0.1cm 0>ttfi(4cm 
x 12.5cm)*»y Wit. ^SEIC \,4-i>**V> 
300ml fc<fctf 5%fl&g$ 300ml 0)&ft£Jft$£ 
HS^IC 5%J3&i$ 200ml £;±ALfc. 



1995^11-21 

but in melting point 

melting point of bicyclo [2.2 . 2] octane tetracarboxylic acid 
dianhydride which on one hand, is informed untilrecently if 
by above-mentioned literature is 581 K (308 deg C ). 

acid dianhydride [5] or melting point of [6] none agrees to 
melting point of this conventional acid dianhydride, acid 
dianhydride [5] 81.3 deg C is high by comparison with 
conventional acid dianhydride,acid dianhydride [6] 79.1 deg 
C is low. 

This way each one melting point it differs from conventional 
acid dianhydride clearly, the acid dianhydride [5] or 
polymerizing [6], with diamines separately, polyimide which 
is acquired from polyimide which uses acid dianhydride 
which isinformed until recently by above-mentioned 
literature , has had the heat resistance which is superior 
markedly. 

[0021] 

As description above, using only configurational isomer of 
one kind of bicyclo [2.2 . 2] octane tetracarboxylic acid 
dianhydride substantially, because polyimide of this invention 
which itacquires is superior in heat resistance, there is a 
application of broad range, butbecause majority solubility to 
general-purpose solvent is high,in especially electronics field, 
it is ideal in interlayer insulating film of semiconductor and 
the alignment film or other application of liquid crystal. 

[0022] 

[Working Example(s)] 

this invention is explained in detail with Working Example 
below, but range of this invention is not something which is 
limited in these Working Example. 

Furthermore, especially reference has not done in individual 
Working Example. When compound has enantiomer, it does 
also enantiomer includes. 

[0023] 

Reference Example 1 (Production of 1 rC7-bicyclo [2.2 . 2] 
octo-7-en-2t,3c,5c,6c-tetracarboxylic acid tetramethyl ) 

Putting biscuit firing coming cylindrical pipe separator 
(internal diameter 4.5 cm X outer diameter 5.0 cm X height 
15 cm ) on electrolysis reaction tank of 1 1 , itdesignated this 
internal as anode chamber, it installed lead sheet (4 cm X 12.5 
cm ) of the thickness 0. 1 cm with lead sheet (7 cm X 13 cm ) 
of thickness 0.1 cm, as anode as cathode, 1 and4 -dioxane 300 
ml and poured mixed solvent of 5% sulfuric acid 300 ml in 
cathode chamber, filled 5%sulfuric acid 200 ml to anode 
chamber. 
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[0024] 

£t>lzmfeW.\Z7$)\,M 40g(0.241mol )£iH*. 

LfcA<& 70 deg C. 8A *C 2 B#RSk 



150ml f^*E*«Lfc*5friPU 
3,5- v£ P vX>-trans-l ,2-v * ;U/K>K 

i|X«[* 39.0g(0.232mol )T*J|X$I* 96.3%T*fco 

£j£ttG>IIt&te 194 deg C -e&ofco 

IR X^MU^EI 1 ! H-NMR X*9bJW* 
-DMSO «TH«)SH 2 |C«f. 

[0025] 

±IBt±<H*lC|tftLT#&*lfc 3,5-v^P^ 
* -9" S? X > -trans-1,2- V * ;U /(? > K 
50.0g(0.298mol )£*£/— ;U 400ml <tSB&& 
8ml*-ei8lftlHJa3lELfco 



r. 3 5 5-V^P^+-9-vX>-trans.l s 2-v*;U7t-: 



J|X»li 51.1g(0.261mol K'lft^li 88%T?feo 
IRX^HU^E13IC. 'H-NMRX^HI/^H 

4 ic^-r 0 

[0026] 

±Ei±<H«lC»ftLT#6*lfc 3,5-v^P^ 
^-y-vX>-trans-l,2-v*;i,7f:>Kv/^;U 
98.0g(0.500mol )IC 72.0g(0.500mol )(D^?W> 
Kv^U£*n*. ^*#fflmT. 190 deg C. 9 

^m»pj»a»Lfcft.aE«HL, iiC7-e$/* 

P [2.2.2]*£ h-7-X>-2t,3c,5c,6c-f- h7*;M?> 

J|R*I± 118.3g(0.348mol 69.5%-Cfc 
y.4**KD3>*tt 159-160 deg C/0.5mmHg 

IRX^Nl/£@5lC, 'H-NMRX^hjl^B 
6 IC^-f 0 

[0027] 



1995-11-21 

[0024] 

Furthermore while agitating cathode liquid in cathode 
chamber including phthalic acid 40g (0.241 mol ), it did 2 
hours * constant current electrolytic reduction with 70 deg 
C. 8A. 

vacuum concentration after doing, it cooled cathode liquid to 
150 ml, itprecipitated 3 and 5 -cyclohexadiene-trans-l, 2- 
dicarboxylic acid as white solid. 

As for yield as for yield it was 96.3% with 39.0 g (0.232 
mol). 

melting point of product was 194 deg C. 

IR spectrum in Figure 1, <sup> IH-nmr spectrum (In d* 
-DMSO, following similarity) is shown in Figure 2. 

[0025] 

Operating completely, in same way as description above 3 
and 5 -cyclohexadiene-trans-l, 2- dicarboxylic acid 50.0g 
where it acquires 18 -hour reflux it did (0.298 mol ) in 
methanol 400 ml and the concentrated sulfuric acid 8 ml. 

After that methanol was concentrated, after neutralizing ether 
extraction was done with saturated aqueous sodium 
bicarbonate solution. 

dehydration it did with anhydrous magnesium sulfate, 
removed solvent, it acquired 3 and5 -cyclohexadiene-trans-l, 
2- dicarboxylic acid dimethyl as liquid of colorless and 
transparent. 

As for yield as for yield it was 88% with 51 .1 g (0.261 mol ). 

IR spectrum in Figure 3, <sup> IH-nmr spectrum is shown in 
Figure 4. 

[0026] 

Operating completely, in same way as description above 3 
and 5-cyclohexadiene-trans-l, 2- dicarboxylic acid dimethyl 
98. Og where it acquires after under nitrogen atmosphere, 190 
deg 9 hours heat and stir making the(0.500 mol ) 
including dimethyl maleate of 72.0 g (0.500 mol ), vacuum 
distillation it did, it acquiredl rC7-bicyclo [2.2 . 2] 
octo-7-en-2t,3c,5c,6c-tetracarboxylic acid tetramethyl as 
colorless, transparent viscosity liquid. 

As for yield 1 18.3 g (0.348 mol ), as for yield with 69.5%, as 
for boiling point of product they were 159- 160 deg C/0.5 
mmHg. 

IR spectrum in Figure 5, <sup> IH-nmr spectrum is shown in 
Figure 6. 

[0027] 
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##0IJ 2(lrC7-t*V^7P[2.2.2]^-^h-7-X> 
-2c,3c,5c,6c-t- hv-hfr-ft^Wr ;KD £ 

4->>$P's*-t»>-l > 2-v2j;U7K>M7K$l 
20.0g(0.131mol )£&t7kx— rJU 200ml cflclg 

a £ M % 4 deg c \z m *> u b m m 

21.0g(0.131mol )£ 2 B#F B 1^l+T5STLfc„ 

#b*lfc@i*£Si®U trans-4,5-i>?P^>>7P 
^ * > -1,2- v*;U7t*>8£ft*7K ! $)£ 

34.0g(0.109mol )Hfeo 

I* 137-138 deg Cffcofc. 
[0028] 

m*htzV1J)l>>£l/Mmfc® 34.0g(0.109mol ) 
ICfeK^U-O^ 21.4g(0.218mol )%tiaX. MM 
mm%T. 200 deg C T% 30 mmtiamU lrC7- 
fc**>£ P [2.2.2]*? \-l-3Lls-2c,lc,5c,6c-'rY- : 7-h 
) U ?H > & -2 , 3 : 5 ,6- ~ * 7k *B ( J5JL T H - ft * 1*1 
8-U irBSIBf-So )£ 18.9g(0.0761mol )ft7c<, 



303-304 deg C T'&-otz„ 

8 iZTjito 

[0029] 

##0J3 

lrC7-t*V?P[2.2.2]*?h-7-X>-2t,3c,5c,6c- 
T-h^^U^^rh^^TF^ 34.0g(0.100mol )£ 
f±&<?K X^y— 85ml. 5%Pd-C £ 0.34g *D 

7K^-C 24Kg/cm 2 IC^EU MiST? 20 

IJiiL. 1 rC7-t*v^P [2.2.2] 

34.3g(0.100mol). J|R$I*I5I£ 100%"efc 
IRX^h^l2l9IC, 'H-NMRX^Ml/^EI 

10 ic^-r 0 

[0030] 

(34.3g-0.100mol )|C 14%7K^b9-h'JOA7Ki§ 
i^l70mKX^>'-;U340mI £flD;L6 ftlHSSlEL 



1995-11-21 

Reference Example 2 (Synthesis of 1 rC7-bicyclo [2.2 . 2] 
octo-7-en-2c,3c,5c,6c-tetracarboxylic acid tetramethyl ) 

4 -cyclohexene-1, 2- dicarboxylic acid suspension doing 
anhydrous thing 20.0 g (0.131 mol ) in the anhydride ether 
200 ml, while maintaining at 4 deg C, 2 hours applying 
bromine 21.0g (0.131 mol ), itdripped. 

solid which it acquires was filtered, trans-4,5-dibromo 
cyclohexane-1, 2- dicarboxylic acid anhydrous ones 
wereacquired 34.0 g (0.109 mol ). 

melting point of product which recrystallization is done was 
137 - 138 deg C from cyclohexane. 

[0028] 

Under nitrogen atmosphere, with 200 deg C, 30 hour it heated 
to dicarboxylic acid anhydrous thing 34.0 g (0.109 mol ) 
which it acquires including maleic anhydride 21.4g (0.218 
mol ), 18.9 g (0.0761 mol ) acquired 1 rC7-bicyclo [2.2 . 2] 
octo-7-en-2c,3c,5c,6c-tetracarboxylic 
acid-2,3:5,6-dianhydride (Below acid dianhydride 8-U you 
briefly describe. ). 

decomposition temperature of product which recrystallization 
is done was 303 - 304 deg C from refining acetonitrile. 

IR spectrum in Figure 7, <sup> lH-nmr spectrum is shown in 
Figure 8. 

[0029] 

Reference Example 3 

You inserted 1 rC7-bicyclo [2.2 . 2] 
octo-7-en-2t,3c,5c,6c-tetracarboxylic acid tetramethyl 34.0g 
(0.100 mol ) which in stainless steel autoclave is produced 
with Reference Example 1, ethanol 0.34 g you added 85 mk 
5% Pd-C, with hydrogen the increased pressure did in 24 
Kg/cm 2 , 20 hour agitated with room temperature. 

After reacting after filtering catalyst, it removed solvent with 
evaporator, it acquired 1 rC7-bicyclo [2.2 . 2] 
octane-2t,3c,5c,6c-tetracarboxylic acid tetramethyl as 
colorless, transparent viscosity liquid. 

As for yield 34.3 g (0.100 mol ), as for yield almost it was 
100%. 

IR spectrum in Figure 9, <sup> IH-nmr spectrum is shown in 
Figure 10. 

[0030] 

6 hours reflux it did in tetracarboxylic acid tetramethyl (34.3 
g-0.1 00 mol ) which it acquires including 14% sodium 
hydroxide water solution 170 mk ethanol 340 ml. 



Page 14 Paterra Instant MT Machine Translation 



JP1995304868A 



1995-11-21 



U x/Wb-*— -eaHLri;*>^n[2.2.2]* 

<7 $ > -2,3,5,6- f h 5 * * > K 
24.9g(0.0870mol )£ SfeSftirLTfffco 

Z^ift 24.9g(0.0870mol ) |C . &t 7K ft 
250ml. 150ml £in** 16 RIH33IEU 

^^bS$£^LTvX-h^>XM(D lrC7-bfv2 
P [2.2.2] * £ $ > -2t,3t,5c,6c-T- h =? Jl )V ft > M 
-2,3:5,6--fc**(J2lTlfc-te*tt A tV&U? 
ho )14.1g(0.0564mol )£#fc 0 

[0031] 

£j#K3<7>m£l* 230 deg C T'fcy . IR X'* 
11 13. 'H-NMRX^Hl/^EI 12 IZ 

[0032] 
##0]4 

###J 3 t±<H«lC**ftLr»JfiLfc lrC7- 
tfS/^D[2^.2]^4i>-2t > 3c v Sc,6o-7h74l^'K 
>^h7/^;U 34.3g(0.100mol )(C 7%^K 
170ml SJPi. 1 mmZtlzmt&MZ 14ml "fo 
*D*£A<b 9 l$Riia3iELfco 

JEfcllTfc* ttESttU fcfv^P [2.2.2]*** 
>-2,3,5,6-xh5*JUtf:/» 27.1g(0.0946mol)£ 

Z©@t*: 27.1g(0.0946mol )IC % »7Klt® 
250mK T*)'J> 150ml £iBx % 16 ttMaftU 

gtfrbS^LTvX-vXMtt lrC7-tfv*P 
[2.2.2] * 5 $ > -2c,3c,5c,6c- f h^A^t^S 
-2,3:5,6-"il7K^(WTK-«l7K^ B tlB&lET 
^o)7.1g(0.028mol)^^fc o 

*D*»*iBi7Kisasai:-cfl!)iiJi*tt 28.4%-e 

4fi6*(D»*jai* 389.3 deg C Tffey. IR 

x^h^m 13 ic. ! h-nmr x^hu£E] 
14 lc^-r 0 

[0033] 



Again vacuum concentration it did solution after reaction 
termination, extracted with the ethylacetate, furthermore after 
with dilute hydrochloric acid making weak acidity , it 
extracted water layer with ethylacetate. 

dehydration it did solution which it acquires with anhydrous 
magnesium sulfate,concentrated with evaporator and it 
acquired bicyclo [2.2 . 2] octane-2,3,5,6-tetracarboxylic acid 
24.9g (0.0870 mol ) as white solid. 

In this solid 24.9g (0.0870 mol ), 16 hours reflux it did 
including acetic anhydride 250 ml. decalin 1 50 ml, vacuum 
concentration did solution, recrystallization doing white solid 
which is acquired from acetic anhydride, 1 rC7-bicyclo [2.2 . 
2] octane-2t,3t,5c,6c-tetracarboxylic acid-2,3:5,6-dianhydride 
of cis-trans type (Below acid dianhydride A you briefly 
describe. ) it acquired 14.1 g (0.0564 mol ). 

yield via hydrolysis and water-eliminating ring closing was 
56.2%. 

[0031] 

With 230 deg C, IR spectrum in Figure 1 1, <sup> lH-nmr 
spectrum it shows melting point of product in Figure 12. 

[0032] 

Reference Example 4 

hydrogenation doing completely, in same way as Reference 
Example 3 while adding 14 ml at a time concentrated 
hydrochloric acid to 1 rC7-bicyclo [2.2 . 2] 
octane-2t,3c,5c,6c-tetracarboxylic acid tetramethyl 34. 3g 
(0.100 mol ) which it producesin every hour including 7% 
hydrochloric acid 170 ml, 9 hours reflux it did. 

After reaction termination, vacuum concentration it did, it 
acquired bicyclo [2.2 . 2] octane-2,3,5,6-tetracarboxylic acid 
27. lg (0.0946 mol )as white solid. 

In this solid 27. lg (0.0946 mol ), 16 hours reflux it did 
including acetic anhydride 250 ml. decalin 1 50 ml, vacuum 
concentration did solution, recrystallization doing white solid 
which is acquired from acetic anhydride, 1 rC7-bicyclo [2.2 . 
2] octane-2c,3c,5c,6c-tetracarboxylic 
acid-2,3:5,6-dianhydride of cis-cis form (Below acid 
dianhydride B you briefly describe. ) it acquired 7.1 g (0.028 
mol ). 

yield via hydrolysis and water-eliminating ring closing was 
28.4%. 

With 389.3 deg C, IR spectrum in Figure 13, <sup> IH-nmr 
spectrum it shows sublimation point of product in Figure 14. 



[0033] 
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4,4'-v75/v^x-;ux— t- 
JI(&lT DDE <tBSfB-r^>o )0.4g(2mmol), N-^ 
;U-2-t° P'JK> 2ml fcWeUv^ 0.6ml 
*K ##0J 3 T^tbtlfc^- mfcty A2mmol £ 

[0034] 

OL^r*Z(D7K , JT^^)§;^ 200 deg CT?2 



et&j so deg ct*2 mm^m^xy^)^ A# 

[0035] 
[0036] 

^-2-t°P'jK>. ?1JI 0.5g/dk 30 deg C). tKU-C 
SK(D^fiSM'>SJt(TGA ^ICl|l8!lL. 
HHSTF. #SitJ£ 10 deg C/#)(&TTO£ 
S 1 ICTF-f 0 

[0037] 

HJ60J2 

HJfeflj 1 icfcivc % ft - ilTK^ A ICftiLT. # 

Lfc. 
[0038] 

XhU MET$J 80 deg C T? 2 B*|»E*MF1*fc 
tt. 220 deg C T* 2 B$fpMJQj|&L*C* ?*;UAtt© 

[0039] 

-<5K© IR X^h;u£El 15 ic^-fo 



[0040] 



Working Example 1 

4, 4' -diamino diphenylether (Below DDE you briefly 
describe. ) 0.4 g (2 mmol ), you inserted N- methyl -2- 
pyrrolidone 2 ml and pyridine 0.6 ml in three-neck flask, (2 
day ) agitating with room temperature including acid 
dianhydride A2 mmol which is acquired with Reference 
Example 3, you synthesized polyamic acid. 

[0034] 

Next, this polyamic acid solution 2 hours was agitated with 
200 deg C, polyimide of the colorless and transparent was 
synthesized. 

cast it did this polyimide solution on glass sheet, 2 hours dried 
withapproximately 80 deg C under vacuum and made 
polyimide of the film. 

[0035] 

polyimide which it acquires was soluble in N- methyl -2- 
pyrrolidone* N, N- dimethylacetamide* N, N- 
dimethylformamide s 1, 3- dimethyl -2- imidazolidinone* 
pyridine s dimethyl sulfoxide and m-cresol. 



[0036] 

Relative inherent viscosity of polyamic acid which it acquires 
(N- methyl -2- pyrrolidones concentration 0.5 g/dU 30 deg 
C ), thermogravimetric loss temperature (To conform to TG A, 
under nitrogen atmosphere, heating rate 10 deg Cper minute ) 
(Below similarity) of polyimide is shown in Table 1 . 

[0037] 

Working Example 2 

In Working Example 1, replacing to acid dianhydride A, other 
than using acid dianhydride B whichit acquires with 
Reference Example 4, it synthesized polyamic acid to similar 
to the Working Example 1 . 

[0038] 

cast it did polyamic acid solution which it acquires on glass 
sheet, withapproximately 80 deg C under vacuum 2 hours 
drying later, 2 hours heated with 220 deg C, made polyimide 
of colorless and transparent of film. 

[0039] 

Relative inherent viscosity of polyamic acid which it acquires 
and thermogravimetric loss temperature of polyimide are 
shown in Table 1, IR spectrum of the polyimide is shown in 
Figure 15. 

[0040] 

Comparative Example 1 
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2 lCj3L^+IBI(*tLT»6*tfcH-«t 

tm$d 8-u zm^zmmm 2 tmmz^jy^ 

[0041] 

1 IcfclvC.DDE ICft*_T.4,4'-v75 

[0042] 

N,N-v^u7izhr^h\ n,n-v^;u*;ua 

[0043] 

Y^KCD IRX^HU^H 16 \Z7Tsto 
[0044] 



Htfefl] 1 iCfcl^T.DDE left ^T. 2,2- tT, 
[4-(4-75y7xy^rvpx-;U]^py^>(ljjlT 
BAPP (tlilSfS-r§o)^ffll^mni*.3l«E«IJ 1 

[0045] 

-rsKo) ir x^hu^ei 17 ic^-r 0 

[0046] 

HJfcflj5 



2 ICfcl^T DDE £ BAPP iCttx.fcmft 

it. mmm 2 tmmizLxm&.&wtDtv)^ 

tLtz 0 
[0047] 

n*titz#*)T*vt&(Dttttmmftj&ti&tf 



In Reference Example 2 polyamic acid and polyimide were 
synthesized in same wayas Working Example 2 as 
intermediate making use of acid dianhydride 8-U which it 
acquires. 

Relative inherent viscosity of polyamic acid which it acquires 
and thermogravimetric loss temperature of polyimide are 
shown in Table 1 . 

[0041] 

Working Example 3 

In Working Example 1, replacing to DDE, 4, other than using 
4'-diamino diphenylmethane, it designated as polyimide of 
colorless and transparent to similar to the Working Example 
1. 

[0042] 

polyimide which it acquires was soluble in N- methyl -2- 
pyrrolidone* N, N- dimethylacetamides N, N- 
dimethylformamide s 1, 3- dimethyl -2- imidazolidinone % 
pyridine* dimethyl sulfoxide and m-cresol. 

[0043] 

Relative inherent viscosity of polyamic acid which it acquires 
and thermogravimetric loss temperature of polyimide are 
shown in Table 1, IR spectrum of the polyimide is shown in 
Figure 16. 

[0044] 

Working Example 4 

In Working Example 1, replacing to DDE, 2 and 2 -bis other 
than using[4 - (4 -aminophenoxy ) phenyl ] propane (Below 
BAPP you briefly describe. ), it made polyimide of colorless 
and transparent to similar to the Working Example 1. 

[0045] 

Relative inherent viscosity of polyamic acid which it acquires 
and thermogravimetric loss temperature of polyimide are 
shown in Table 1, IR spectrum of the polyimide is shown in 
Figure 17. 

[0046] 

Working Example 5 

Other than replacing DDE to BAPP in Working Example 2, it 
made the polyimide of colorless and transparent to similar to 
Working Example 2. 

[0047] 

Relative inherent viscosity of polyamic acid which it acquires 
and thermogravimetric loss temperature of polyimide are 

-i :~ -r~ui~ i 
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shown in Table 1 . 



[0048] 

nmme 

mmm \ izn^x dde icft*.-*:, 4,4'-vrs/ 

[0049] 
[0050] 

nmmi 

mmm 2 icjjot, dde icft^r, 2,2-fx 

[0051] 

»b*Ur?KV'l'5h*l±. N-^-»U-2-eP'JK>. 
[0052] 

[0053] 

mmms 

MMM 1 ICfcl^T. DDE ICftxT. l,3-fc*X(3- 

T£y^xy^v)/<>if>(^T bab irasiB-r 

[0054] 



[0055] 
[Si] 



[0048] 

Working Example 6 

Replacing to DDE in Working Example 1 , 4, other than using 
4'-diamino diphenylsulfone, it designated as polyimide of 
colorless and transparent to similar to the Working Example 
1. 

[0049] 

Relative inherent viscosity of polyamic acid which it acquires 
and thermogravimetric loss temperature of polyimide are 
shown in Table 1 . 

[0050] 

Working Example 7 

In Working Example 2, replacing to DDE, 2 and 2 -bis other 
than using[4 - (4 -aminophenoxy ) phenyl ] sulfone, it made 
polyimide of colorless and transparent to similar to Working 
Example 2. 

[0051] 

polyimide which it acquires was soluble in N- methyl -2- 
pyrrolidone* N, N- dimethylacetamide, 1, 3- dimethyl -2- 
imidazolidinone* pyridine, dimethyl sulfoxide and 
m-cresol. 

[0052] 

Relative inherent viscosity of polyamic acid which it acquires 
and thermogravimetric loss temperature of polyimide are 
shown in Table 1 . 

[0053] 

Working Example 8 

In Working Example 1, replacing to DDE, 1 and 3 -bis other 
than using(3 -aminophenoxy ) benzene (Below BA B you 
briefly describe. ), it made polyimide of colorless and 
transparent to similar to the Working Example 1 . 

[0054] 

Relative inherent viscosity of polyamic acid which it acquires 
and thermogravimetric loss temperature of polyimide are 
shown in Table 1 . 

[0055] 

[Table 1] 
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ai 







WI2 


mm 




mm 




mm* 


mm 










A 


B 


8-U 


c 


A 


c 


A 


B 


A 


B 


A 


*J7i> m4 


DDE 


DDE 


DDE 


DDE 


DDM 


DDM 


BAPP 


BAPP 


DDS 


BAPS 


BAB 


(dl/g) 


a 48 


0.06 


0L3S 


0.68*' 


0.18 


0.56'* 


0.07 


0.16 


0.05 


0.03 


0.18 




48a 3 


444.4 


424 0 




477.9 




3910 


392.0 


429.5 


428.9 


428.2 


10* msmm. 

CO 


4940 


486.0 


432.0 


390 


492.6 


390 


429.6 


42a 2 


430.2 


456.4 


456.4 



ml - 2 ^:Vysokanoi Soediii. > Ser.B 1981. 23.835-839 

• 3 A : liC7-Ky?B|112]m>-2t3t5&6c-fMi^f-2.3:5.6-» 
B : lrC7-:itfc C2. 2. 2]*m-2a 3c. 5c 6c-f h»*f>|-l 3:5. 6<J»t 
C : py,»n& 2. 2]*W-2. 3, 5, 8»f f*Ufl*-2. 3:5, fr-3& 
8 - L' : lrC7-by^[2.2.2]*n-7-x>-2c3c. 5c6c-t^>1-2.3:& 

" 4 dd e ■.iX-mrtiizki-fh 

DDM:4.4~-S?7W7izW> 

BAPP :Z 2-m<4-7VUMjii8!vt> 

DDS :4.4'-flr:WiafcW> 

BAPS : 2. 2^[4-<4-7;/7s/+y)7 2 ^> 

BAB :L3-&0-75/7*/«4H& 

" 5 " s :S-i*>-2-Kaj|t> 2 0^ 



[0056] 

[JgBJJ<D&3l] 

[■iEOtRJILftKn] 
[01] 

-trans-l,2-v*;U/H>^(7) IR X^MUT*&&o 
[02] 

[03] 

.trans-l,2-v*;U7K>^v/^;U0 IR X^hJU 
[04] 

±lSfc£^(Z) , H-NMRX^h;U'Cfc£o 
[05] 

##0J 1 T*t#7c lrC7-ev<7P[2.2.2]^^h-7-X 
^t^c^c^c-xh^^TH^^T-h^^^UCDIR 



[0056] 

[Effects of the Invention] 

According to this invention, three-dimensional structure of 
repeat unit is standardized, the polyimide where heat 
resistance improves considerably can be acquired. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

3 and 5 -cyclohexadiene-trans-1, 2- dicarboxylic acid where it 
acquires with Reference Example 1 it is a IR spectrum. 

[Figure 2] 

Above-mentioned compound <sup> lH-nmr spectrum is. 
[Figure 3] 

3 and 5 -cyclohexadiene-trans-1, 2- dicarboxylic acid 
dimethyl where it acquires with Reference Example 1 it is a 
IR spectrum. 

[Figure 4] 

Above-mentioned compound <sup> lH-nmr spectrum is. 
[Figure 5] 

It is a IR spectrum of 1 rC7-bicyclo [2.2 . 2] 
octo-7-en~2t,3c,5c,6c-tetracarboxylic acid tetramethyl which 
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[06] 

±mit£ty<J) 'h-nmr x^Hu-efc&o 

[07] 

2 T^ffc lrC7-t?v?P[2.2.2];J-£h-7-X 
>-2c,3c,5c,6c- ; fh : 5*^7H>K-2,3:5,6--^7K 

[08] 

±fBrts£$l(D 'H-NMR X*<7h)lX>&&o 
[09] 

##0"J 3 X>®tz lrC7-t*t/^P[2.2.2]^^> 
-21,30,50,60-^ h^AVUTK^^h^/^^KT) IR 

x^Mu-efc-So 

[010] 

±mt-£ty<J) 'H-NMR X^HUT'&So 
[011] 

##0J 3 X-mtz lrC7-tf*>?n[2.2.2]*$$> 
-2t,3t,5c,6c- J fh7*^7H>K-2,3:5,6--il7K^ 
(DIRX^hJU-Cfe-So 

[012] 

±%&it-&®<D 'H-NMRX^HUT-fc-So 
[013] 

##0>J 4 -Cftfc lrC7-t*i/^7P[2.2.2]^^> 
-2c,3c,5c,6c- : fh7*;U7H>K-2,3:5,6--il*!fel 

<D IR x^h;ur*fc€). 

[014] 
[015] 

•So 

[016] 

HflSfllj 3 T-#fc*\K5h*(D IR T^h^T'ifc 

So 

[017] 

'So 

[<bi2] 
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is acquired with Reference Example 1. 
[Figure 6] 

Above-mentioned compound <sup> 1 H-nmr spectrum is. 
[Figure 7] 

It is a IR spectrum of 1 rC7-bicyclo [2.2 . 2] 
octo-7 -en-2c ,3 c,5 c,6c-tetracarboxy li c 
acid-2,3:5,6-dianhydride which is acquired with Reference 
Example 2. 

[Figure 8] 

Above-mentioned compound <sup> 1 H-nmr spectrum is. 
[Figure 9] 

It is a IR spectrum of 1 rC7-bicyclo [2.2 . 2] 
octane-2t,3c,5c,6c-tetracarboxylic acid tetramethyl which is 
acquired with Reference Example 3. 

[Figure 10] 

Above-mentioned compound <sup> 1 H-nmr spectrum is. 
[Figure 11] 

It is a IR spectrum of 1 rC7-bicyclo [2.2 . 2] 
octane-2t,3t,5c,6c-tetracarboxylic acid-2,3:5,6-dianhydride 
which is acquired with Reference Example 3. 

[Figure 12] 

Above-mentioned compound <sup> 1 H-nmr spectrum is. 
[Figure 13] 

It is a IR spectrum of 1 rC7-bicyclo [2.2 . 2] 
octane-2c,3c,5c,6c-tetracarboxylic acid-2,3:5,6-dianhydride 
which is acquired with Reference Example 4. 

[Figure 14] 

Above-mentioned compound <sup> 1 H-nmr spectrum is. 
[Figure 15] 

It is a IR spectrum of polyimide which is acquired with 
Working Example 2. 

[Figure 16] 

It is a IR spectrum of polyimide which is acquired with 
Working Example 3. 

[Figure 17] 

It is a IR spectrum of polyimide which is acquired with 
Working Example 4. 

{Chemical Formula 1 2 } 
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[122] [Figure 2] 
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[Figure 7] 
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[Figure 8] 
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[014] [Figure 14] 
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[015] [Figure 15] 
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[016] [Figure 16] 
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[Figure 17] 
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